The main objective of the gamma-gamma ray logging is the determination of rock porosity by measuring the bulk density of the rocks. The principle of measurement is based on the physical phenomena of gamma-ray scattering and absorption. It seems difficult to know analytically the behavior of gamma-ray multiple scattering in rocks. A calculation on the transmission and back scattering of gamma-ray in rocks may well be done by application of the Monte Carlo method, because these phenomena are specified by stochastic process. A simulation method and some calculated results are presented in this paper. More complex problem in the gamma-gamma ray logging may be treated with this method.
Introduction
The gamma-gamma ray logging1),2) was introduced into the petroleum production industry to determine the rock density at a location. The emitted gamma-rays interact with the electrons of matter around the well bore, and a gamma-ray detector above the source responds to the back-scattered rays. The probability of a gamma-ray colliding with an electron is proportional to the electron density.
Since the ratio of atomic number to atomic weight is closely 0.5 for light elements such as those likely to be encountered in logging, the electron density is approximately proportional to the density of the formation (rock). The theory of the gamma-ray scattering method, which is applied in determinations of density, is based on the scattering and absorption properties of matter with regard to gamma radiation, as described by the Klein-Nishina formula in terms of the quantum theory.
A calculation on the transmission and back scattering of gamma-ray in the rocks may well be done by application of the Monte Carlo method, because these phenomena are specified by stochastic process. 
Photoelectric Absorption
When a gamma-ray interacts with an atom, it may collide with orbital electron and transfer all its energy to this electron by ejecting it from the atom or raising it to an unoccupied position in another shell. Although the energy relationship in this process is given by the Einstein photoelectric equation4), the cross section equation of photoelectric absorption is so complex that it can't be given by one equation for overall energy and substance. Generally, the cross section of photoelectric absorption for K-shell is the greatest, and the cross section for an atom is about 5/4 times of that for K-shell in energy and position (x,y,z).
The direction of motion, the energy and the position of gamma-ray are changed by the collision with an electron. Let the state of gammaray after the n-th scattering event occurring in a given random walk be denoted by Sn (n=1, the state before the first scattering. The process of random walk is illustrated in Fig. 2 The steps in the calculation are listed below6),7):
(1) The determination of collision point. The following equation expresses the probability density distribution, P(l), in gamma-ray scattering as a function of the distance between two collision points, l.
The next equation is derived from random number and cumulative probability of density distribution.
1), are generated by the multiplication congruence method. They are difined by the relations
The collision point (xn,yn,zn) is determined by Eq. (10).
(2) The determinations of scattering angle and direction of motion (Fig. 3) . Table  1 .
Results
As a test run of this program, the process of The theory of multiple scattering described may be applicable to the design of gamma-gamma ray logging tool which investigates the rock density in bore holes.
